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TITLE:

   Law of Reflection
OBJECTIVE:
To apply the Law of Reflection in order to chart a course from Start to Finish.

To develop skills using a protractor to create angles.
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[image: image2.emf][image: image3.emf][image: image4.emf]THEORY:
The Law of Reflection states that the angle of incidence ((I) equals the angle of reflection ((r). What does this mean? To investigate this Law, let's consider a plane mirror. We have all seen our image in the mirror in our bathroom before, but have you ever thought about the physics behind it? To start with, we want to consider a ray of light that strikes a plane mirror, and then reflects off. Reflection involves a change in direction of the light  ray. The convention used to express the direction of a light ray is to indicate the angle which the light ray makes with a normal line drawn to the surface of the mirror. The angle of incidence is the angle between this normal line and the incident ray; the angle of reflection is the angle between this normal line and the reflected ray. According to the law of reflection, the angle of incidence equals the angle of reflection. See the diagram below.
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MATERIALS:
4 to 5 plane mirrors, metric ruler, meter stick, protractor, large sheet of paper.
Procedure:
1. Begin by placing a point at an arbitrary spot on your piece of paper and label it Start.

2. Place a final point at an arbitrary spot on your sheet and label it Finish.

3. Now you are going to start to chart your course from Start to Finish using the Law of Reflection.

a. Place a point at some other arbitrary spot on your piece of paper. Label it Reflection #1.
b. Use your metric ruler and draw a line 10-12 centimeters in length. This will be the line that you will place the reflective surface of your mirror on.
c. Use your meter stick or ruler and draw a straight line to connect the Start point (or Reflected Ray with subsequent mirrors) with the point for Reflection #1. Be sure not to orient your line (mirror) in step b such that it is perpendicular or parallel to this line.
d. Use a protractor and draw a Normal to the line you drew in step b where it intersects with the line you drew in step c. See the drawing above if you are confused on this instruction, or ask for help.

e. Using the protractor, measure your Angle of Incidence and start to draw your Reflected Ray. Record your values for the Angles of Incidence and Reflection on your drawing.
f. Extend your Reflected Ray for some arbitrary distance and label it Reflection #2. 

g. Repeat steps b - f for two more points where you want your beam of light to travel and reflect. Label each reflection appropriately for each subsequent mirror placement.

h. Prior to your final mirror placement, connect the end of the last Incident Ray with the Finish point. Then use your protractor to determine how to place your final mirror. 

4. Make sure you label all your points of reflection thoroughly and completely. Each lab group member needs to have done at least one determination. Sign off on your work.

5. Your path of light must cross itself at least one time.
6. Once you are satisfied with your charted course, place a mirror on each of the lines you drew in step 3b such that the silver backing is on those lines. 
7. Then get your teacher's attention to have him or her come and evaluate your work.
Performance Verification:

Once your drawing is complete, you will need to have it checked by your teacher with a laser.
1. How good are you? Prior to having your drawing verified for accuracy, make an error prediction. 
a. How many degrees of uncertainty do you think you have? 



b. Determine the total distance the light beam traveled from Start to Finish. 



c. Use some trig to determine the maximum amount of error you could expect to have assuming that your error is constant from Start to Finish. 



2. Verifying your skills at plotting your course. After you have made your predictions, your teacher will evaluate you on your skills on plotting your course with a protractor, ruler and meter stick.
a. Measure your lateral distance from the center of your target at the Finish line to the point where the laser beam actually crosses the Finish Line. 



b. Take the ratio of your answer to a to your answer for b in part 1. 



c. Determine the resulting angle with which you are off. Yes, you will have to use the same trig as before, but in reverse.  ( = 


Analysis:

1. Compare your answers from 2c above to your response in 1a. 
















a. What does this result tell you about your skills at determining the path that light will take using the Law of Reflection? 



















2. Compare your answer from 2c above to 3 other groups:
Group 1: 


Group 2: 

 
Group 3: 



What can you conclude when you compare your results to those of the other three groups? 
























3. If the angle of incidence is 0o, the angle of reflection will be 


.
4. The diagram below represents a view from above of a tank of water in which parallel wave fronts are traveling toward a barrier.

Which arrow represents the direction of travel for the wave fronts after being reflected from the barrier? 



5. The diagram below represents a light ray striking the boundary between air and glass.

What would be the angle between this light ray and its reflected ray? 



Two plane mirrors are positioned perpendicular to each other as shown. A ray of monochromatic red light is incident on mirror 1 at an angle of 55°. This ray is reflected from mirror 1 and then strikes mirror 2.

6. Determine the angle at which the ray is incident on mirror 2. 


7. On the diagram, use a protractor and a straightedge to draw the ray of light as it is reflected from mirror 2. 
Error Analysis: 





































Conclusion: 
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